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Europe’s petroleum refining industry is challenged by increasing middle distillate demands and stagnating 
gasoline markets. In addition, politics enforce a step-by-step substitution of crude oil products by renewable 
energy sources. In the long term new technologies are needed to cope with this situation. 
 
FCC is a well-established refinery process. Valuable products are gaseous olefins, high-octane gasoline as well 
as LCO. LCO can be used as diesel blend, but consists of high amounts of aromatics at common operating 
conditions. Vegetable oils have proven to be well-suited alternative feedstocks for FCC. Due to their chemical 
composition, mild thermal cracking may be sufficient to produce high yields of middle distillates. Various studies 
using discontinuous reactors confirm this assumption (1). 
 
The objective of this study is the thermal cracking of canola oil in a continuously operating pilot plant. A 
reaction/regeneration system with internal circulating fluidized bed design was used. This pilot plant was 
optimized for catalytic cracking (2). Instead of a catalyst, silica sand was used as bed material. It acts as a heat- 
and coke-carrier and circulates between reaction and regeneration zone. Physical properties of silica sand were 
determined to allow proper fluidization settings. Canola oil was used as a feedstock due to its high market 
share. Experiments were conducted at cracking temperatures between 450°C and 580°C. At 450°C 8.6wt% gas, 
21.1wt% gasoline and 47.5wt% LCO were formed. Gas consists of about 70wt% olefins, which achieve high 
profit margins. At 450°C gasoline consists of 11wt% aromatics, whereas LCO consists of 31wt% aromatics. The 
liquid products contain 9wt% oxygen. Gas and gasoline yields increase at higher temperatures, whereas LCO 
yield decreases. The pilot plant was adapted and operated successfully. Although certain amounts of oxygen 
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Figure 1: Picture and scheme of the pilot plant 
Table 1: Specific data of the pilot plant 
feed rate 2-8kg/h 
reactor height 3.2m 
reactor diameter 0.33m 
riser height 2.5m 
riser diameter 0.0215m 
riser temperature 400-650°C 
regenerator temperature 550-800°C 
amount of catalyst 40-70kg 
pressure atmospheric 
 
